The seroepidemiology of hepatitis B was studied in Kiribati (formerly the Gilbert Islands). Six hundred and two (98%) of the population studied showed evidence of current or previous infection. The 
This study investigated the seroepidemiology of hepatitis B in the Micronesian population of Kiribati, an isolated central Pacific community. It looked particularly at the age of infection and the carrier state of contacts. As tropical ulcers acquired from the coral reefs are common the presence of some hepatitis B markers in ulcer exudates was also assessed.
Patients and methods

GEOGRAPHY
The Republic of Kiribati (formerly the Gilbert Islands) is made up of 26 inhabited coral atolls that stretch for 300 miles on either side of the equator adjacent to the International Date Line. The total population is about 60 000, ofwhom 25 000 live on the central island, Tarawa, which is the administrative capital. Two of the outer islands-Butaritari in the north and Nonouti in the south-with populations of about 3000 and 1800, respectively, were also studied to provide a widespread sample of the country's population.
POPULATION STUDIES
I collected the samples as part of a medical student elective in February and March 1984. It was not logistically possible to conduct a population census before the study, and, though every effort was made to reduce sampling bias, a random survey could not be conducted.
All blood samples were collected from volunteers. In Butaritari and Nonouti people attending village clinics or accompanying friends or relatives were asked to give blood. These clinics were run in conjunction with mother and child health clinics. On Tarawa samples came from three sourcesnamely, inpatients and outpatients at the island's two hospitals, prisoners at the central prison, and male trainees aged 17 to 23, drawn from all the islands, studying at the marine training school. Collection of exudate from tropical ulcers-Exudates were drawn from the surface of any chronic ulcer with a disposable plastic micropipette, and any residual exudate was absorbed on clean tissue paper. These samples were treated in the same way as the serum. Exudate was eluted from the tissue paper with phosphate buffered saline before assay.
Assays-All samples were screened for hepatitis B antigen by radioimmunoassay (Ausria II, Abbott Laboratories, Chicago), and those found to be positive were tested for the presence of hepatitis B e antigen and its antibody (AusAB, Abbott, Chicago). Serum that contained neither hepatitis B antigen nor hepatitis B surface antibody and in which the concentration of hepatitis B surface antibody was less than 50 IU/ml were screened for the presence of hepatitis B core antibody (Corzyme, Abbott, Chicago). If the volume of the sample was insufficient to allow this schedule to be followed the sample was discarded: 15 samples were excluded from further analysis in this way. detected in all the exudates from subjects who had hepatitis B surface antigen in their blood, and hepatitis B e antigen was detected in both exudates from hepatitis B e antigen carriers. Tattoos-Tattooing is a longstanding tradition in these islands.9 One hundred and thirteen (59%) of 193 men aged over 15 and 36 (19%) of 186 women were tattooed. Forty nine (33%) of those tattooed carried hepatitis B surface antigen, and 99 (66%) carried antibody markers. In the group who were not tattooed these values were 118/397 (30%) and 258/397 (64%), respectively. The differences between the two groups were not significant (X2=0-4, df= 1, p>0.5 and X2=0-01, df= 1, p>0.5 for hepatitis B surface antigen and antibody markers, respectively).
Expatriates-Samples from 16 members of the white expatriate population who had been resident in the country for longer than one year were tested. None carried hepatitis B surface antigen, but two were positive for hepatitis B core antibody: one was a doctor and the other was married to a Gilbertese woman.
Discussion
The prevalence of serum markers of hepatitis B infection in this study is the highest yet reported, with an overall prevalence of98%. The prevalence of hepatitis B surface antigen is also very high (31%). Without random sampling these estimates of hepatitis B virus infection rates may not be truly representative of the whole population of Kiribati, but as they were taken from wide ranging sections of the population and there was no variation among groups a more representative study would probably give similar findings.
Because of the limited time and budget of a student elective a population census was not done before the survey. A defined population base was thus not obtained for the study, but only four subjects aged over 10 did not show any marker of infection, indicating that transmission almost always occurs before this age. This indicates that the use of data from adult hospital patients and people in institutions is unlikely to introduce significant bias because infection would have occurred before entry. Most of the children were healthy, attending the clinics for vaccination, with their mothers, or out of curiosity.
The pattern ofinfection in this population differs from that found in the Polynesian population of Niue, where the prevalence of serum markers increased in a linear fashion from 14% in children aged under 1 year to 76% in the 15-19 year olds,4 but was similar to that found in the Solomon Islands, where halfof the men and 60% of the women were infected before the age of 5.5 Neither of these studies looked at the prevalence of hepatitis B e antigen, which is important when considering the source of infection with a view to planning a vaccination strategy.
Blood from patients with detectable hepatitis B e antigen concentrations is thought to be the most potent source of infection by the hepatitis B virus, whether by horizontal routes-for example, by blood transfusion, tattooing, sexual contact, and contaminated needles used by drug addicts'"-or by vertical transmission between mother and infant in early childhood or at childbirth." In this population horizontal routes were clearly inapplicable because of the age ofinfection. The results do not indicate that tattooing carries any increased risk of infection by the hepatitis B virus. Similarly, the analysis of mother-child pairs and the fairly low prevalence of hepatitis B e antigen among mothers of childbearing age indicate that mother to child transmission is not as important as it is in Taiwan and other parts of South East Asia, where transmission of the hepatitis B virus is largely from mothers who are positive for hepatitis B e antigen.'2 In Kiribati transmission between siblings is probably more important, a problem similar to that reported in the Gambia'3 and among black children in South Africa. 14 The finding that exudates of tropical ulcers contain hepatitis B surface antigen and hepatitis B e antigen provides a clue to how this transmission between siblings may occur. Deoxyribonucleic acid from the hepatitis B virus has been detected in the urine, saliva, and seminal fluid ofhepatitis B e antigen carriers'5; it may also be present in ulcer exudates. Ulcers are very common in the Gilbertese because of their rugged reeftop environment and thus may provide a plentiful source of environmental hepatitis B virus that may infect uninfected people through other ulcers, burrows ofscabies mites, or mosquito bites, all of which are common in Gilbertese children. Such a mechanism may also be responsible for the persistent carriage of antibodies to the hepatitis B virus throughout life, as it stimulates natural revaccination. Though not significant, the greater numbers of infected boys in the youngest age group may reflect greater contact during play between boys, who are encouraged to play with their peers outside the family group, while their sisters are often confined to close contact with their mothers until they reach school age (6-7 years) .
The relation between the prevalence of chronic hepatitis B, hepatocellular carcinoma, and other liver disease, well established in subSaharan Africa and South East Asia,7 is also seen in the Pacific islanders.6 Accurate statistics are not available for the prevalence of these conditions in Kiribati because of the lack of a diagnostic pathology service on the islands, but clinically they are common and probably add greatly to the workload of the health services. Further studies would be necessary to confirm that the results presented here are a true reflection of the prevalence of hepatitis B virus in the whole country The mental state of 211 women attending a urodynamic clinic was assessed using questionnaires. Patients with genuine stress incontinence had scores comparable with other patients with longstanding physical complaints. Patients with sensory urgency were more anxious than those with genuine stress incontinence. Patients with detrusor instability were as anxious as patients with sensory urgency and in addition had higher scores on the hysteria scale. A subset of patients (roughly a quarter of the total) was identified, comprising members of all three diagnostic groups, for whom urinary symptoms rendered life intolerable. These patients were as anxious, depressed, and phobic as psychiatric inpatients, emphasising the serious psychological morbidity experienced by patients with urinary symptoms.
Fifty patients with detrusor instability or sensory urgency entered a randomised trial comparing psychotherapy, bladder drill, and propantheline. The psychotherapy group significantly Introduction Chronic urgency, frequency, and incontinence are troublesome lower urinary tract symptoms which occur in one fifth of women.' The most important underlying conditions are genuine stress incontinence, idiopathic non-neuropathic detrusor instability, and sensory urgency. Genuine stress incontinence is caused by incompetence of the bladder neck and is conventionally treated by pelvic floor exercises and surgery. Most patients presenting with incontinence have urge type leakage due to sensory urgency or detrusor instability.2 The two conditions are distinguished by cystometry, which gives normal results in sensory urgency but shows a pressure rise greater than 15 cm H20 in detrusor instability. Neither disorder responds satisfactorily to conventional management such as surgery or drug treatment.3 Psychological approaches have shown some promise. Frewen offered a complete package ofinpatient treatment, comprising a bladder diary, bladder retraining, anxiolytic and anticholinergic medication, and supportive care. 4 His results were impressive (82-5% of patients cured) but there were insufficient
